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  1 
摘要 
作为世界上最大的原油生产国家之一，俄罗斯经济和金融市场与国际石油价格存在
紧密联系，而俄罗斯在过去的 20 年中，整个经济和政治体制发生了很大的变化。本文试
图分析卢布实际有效汇率与国际石油价格之间的关系是否随着俄罗斯国家货币和汇率政
策改变而变化。利用俄罗斯中央银行在 2010 年 10 月宣布扩大外汇波动区间的重大汇率
政策作为分界点，我们把样本数据分为两个部分，并对这两个子样本数据分别使用向量
误差校正模型(VECM)以及相对应的脉冲响应和方差分解分析来了解油价跟卢布汇率之间
短期和长期关系的变化。我们研究的结果显示汇率政策改变之后，卢布与油价长期的关
系变弱，而短期关系虽然有增强，但是并不显著。结果表明俄罗斯经济经过改革之后，
其对原油市场的依赖在降低。 
 
关键词：俄罗斯；油价；汇率；货币政策；卢布；向量误差校正模型 
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Abstract 
 
As one of the world’s largest crude oil producers, Russia is highly affected by the prices 
on the international oil market. This paper attempts to analyze the relationship between oil prices 
and the ruble real effective exchange rate (REER) under the recent exchange rate regime changes. 
We break our sample into two periods considering October 2010, when the Bank of Russia 
abolished the fixed limits for the bi-currency basket, as a sample breaking point. In order to 
capture both long and short run dynamics of the relationship between oil prices and the ruble 
REER we apply a Vector Error Correction (VEC) model and further perform impulse response 
function and variance decomposition analyses. Our main finding indicates that in the long run 
the ruble exchange rate became less sensitive to the fluctuations of oil prices. It implies that 
since late 1990s the Russian economy relies less on the oil producing industry after the exchange 
rate regime reform. 
 
Key words: exchange rate; monetary policy; oil; ruble; Russia; VEC model
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Chapter 1 Introduction 
 
In the past three decades the Russian economy has been subject to substantial fluctuations. 
Despite its young age (the Soviet Union officially splintered in December 1991) the country has 
already experienced a range of severe shocks. It waged wars against Chechen separatists (1994), 
Georgia (2008) and Ukraine (2014). The latter with the annexation of Crimea and international 
sanctions gave the Russian economy hard times.  
Russia had already experienced a few economic crises: the shock therapy in the 
beginning of the 90s (a set of liberalization reforms), the Russian financial crisis in 1998, 
resulting from the country’s default on its debt, and the global financial crisis of 2007-2008. 
However, the country managed to recover and build up market mechanisms, although the 
government still plays a big role in the economy.  
On the other hand, Russia enjoyed relatively high growth rates when oil prices were 
above 100 USD per barrel. In general, the Russian business cycle is strongly correlated with 
international oil prices. It is not surprising, given the fact that Russia is the world's largest crude 
oil producer: its average daily production is 11 million barrels. According to the Energy 
Information Agency, oil and natural gas revenues comprised 43% of the country’s federal budget 
revenues in 2015.1 Hence, the Russian economy is strongly affected by the oil prices.  
The recent drop in international oil prices has brought about a number of considerable 
changes to the economy. One of those metamorphoses was the liberalization of the national 
exchange rate regime. The Bank of Russia started to conduct such policy since October 2010 and 
in November 2014 it announced that it would switch to free-floating exchange rate regime. Both 
of these events caused a dramatic ruble depreciation and panic among the general population. 
Fig. 1 represents the graph for the first difference of the logged daily USD/RUR nominal 
exchange rate. A visual inspection of Fig. 1 indicates that the variance of the time series began to 
increase after the monetary policy changes in October 2010.  
 
 
 
 
 
 
 
 
                                                        
1 «Russia – International Analysis.» EIA. October 25, 2016.  
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Fig. 1. First Difference of Logarithm of Daily USD/RUR Exchange Rate from 1999 to 2016 
Source: DATASTREAM 
 
As the Central Bank announced that it would only conduct interventions when there was 
a threat to the country’s financial stability, oil prices were viewed as the main driving force for 
the exchange rate. Fig. 2 shows the graph for logged daily West Texas Intermediate (WTI) spot 
prices from New York Mercantile Exchange (NYMEX) and the ruble spot contracts from 
Moscow Interbank Currency Exchange (MICEX) from 1999 to 2016. The solid line represents 
WTI spot prices and the dashed line is USD/RUR nominal exchange rate. The graph shows that 
the two variables have common trends, which are more distinct in the last 10 years. Some 
researches even find that Russia has the symptoms of the Dutch disease (Egert, 2005; 
Benedictow et al., 2013; Dülger et al., 2013).  
 
Fig. 2. Logarithm of Daily WTI Prices and USD/RUR Nominal Exchange Rate from 1991 
to 2016 
Source: DATASTREAM 
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There exist economic researches on the relationship between oil prices and the ruble 
exchange rate (Rautava, 2004; Bouoiyour et al., 2015); however, these works do not cover 
exchange rate regime changes and the ensuing ruble crash. Our paper is focused on the effect of 
exchange rate liberalization and its relationship to oil prices. The sample period includes 
monthly data from January 1999 to January 2016. We further break our sample into two parts: 
before and after the monetary policy changes. Our goal is to see how the dynamics of the oil-
ruble relationship changed after the exchange rate regime was relaxed in October 2010.  
We would like to highlight the fact that our paper is more focused on the fundamental 
macroeconomic determinants of the ruble value rather than the short run market fluctuations. We 
examine long term cointegration relationships between the variables using our the results from 
the Johansen procedure. Our research additionally employs Vector Error Correction (VEC) 
model, variance decomposition and impulse response function analyses and thus, captures both 
short and long run dynamics of the ruble real effective exchange rate and real oil prices. The 
main result of our study implies that in the long run the variables exhibit more feeble nexus, 
indicating the decreased sensitivity of the Russian exchange rate to international oil prices.  
The remainder of the paper is organized as follows. Chapter 2 summarizes the previous 
research and states our contribution. In Chapter 3 we dwell upon the situation in international oil 
markets, observe the performance of some oil-exporting countries and consider the relevant 
policy changes. Chapter 4 presents the data and defines the variables. Chapter 5 contains the 
macroeconometric model. The empirical findings of our work are displayed in Chapter 6. Finally, 
Chapter 7 concludes and summarizes the empirical findings, gives a few policy 
recommendations and suggests further extension of the given research.  
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Chapter 2 Literature Review 
 
The determination of the exchange rate is one of the most enduring issues in international 
finance.  It is important to study it first, as it may furnish the clue to potential control variables of 
our model.  
The first works on exchange rate determination date back to the 18th century. One of the 
earliest models is considered to be the monetary model (Hume, 1741; Johnson, 1977). It explains 
the effect of the changes in exogenous variables on the exchange rate and balance of payment 
under the assumptions of vertical supply curve, perfect price flexibility and purchasing power 
parity (PPP) equilibrium. The exogenous parameters in the model are money supply, income and 
foreign prices. By contrast, another model by Mundell (1962) and Flemming (1962) assumes 
fixed prices, the absence of PPP, less then perfect capital mobility and static expectations. It 
rather emphasizes economic activity and interest rates than price levels.  Although the empirical 
tests of these models (Frenkel, 1976; Frankel, 1979; Meese and Rogoff, 1983) proved to explain 
very little of the variation of exchange rates, they still provide a foundation for more advanced 
research.  
Nevertheless, the main flow of literature on exchange rate determination appeared after 
the breakdown of the Bretton-Woods system in 1973. The Dornbusch model (Dornbusch, 1976), 
for instance, combines the features of both of the monetary and the Mundell-Flemming models. 
It assumes sticky prices in the short run and contemplates price changes in the long run. The 
Dornbusch model also takes into consideration market expectation effects.  It was successfully 
applied to explain the effect of oil discovery in the North Sea in 1979 on the sterling exchange 
rate (Eastwood and Venables, 1982; Buiter and Purvis, 1982; Copeland, 1982).  
With the development of financial systems, there also emerged models with capital 
market components. Portfolio balance and current account models (Branson, 1983) explain 
exchange rate fluctuations considering the fact that residents have a menu of assets that they can 
choose to hold.  Thus, the change in stocks of any particular instrument can affect the exchange 
rate. Due to the lack of necessary data the model is not applicable to the real world (Frankel, 
1983); however, it does provide an important basis for the later works. One of the extensions of 
the portfolio balance model is the currency substitution model (Frenkel and Rodriguez, 1982).  
All the above-mentioned researches can be characterized as partial equilibrium models as 
they mainly concentrate on microeconomic decisions of economic agents. Another flow of 
theories in contrast attempts to capture economic activity both on micro and macro levels. Such 
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models are known as general equilibrium models. One example of a general equilibrium theory 
is the so-called Redux model (Obstfeld and Rogoff, 1995). It examines the exchange rate 
fluctuations using a two-country framework. It postulates that both short and long run effects of 
money supply depend on a country’s current account balance.  
Another wave of models analyzes exchange rate fluctuations in uncertainty capital 
market framework, considering such concepts as rational expectations and market efficiency. 
Accordingly, one of the factors that play a crucial role in exchange rate determination is a 
currency’s forward exchange rate. For example, the so-called ‘news’ model (Frenkel, 1977) 
examines the effect of a currency’s forward rate on its spot rate. It states that the value of a 
currency depends on the expected appreciation or depreciation that is reflected in the forward 
rate.  
The oil shocks of the 1970s gave rise to a literature focusing on the relationships between 
international oil prices and exchange rates. One of the first works published on this topic was a 
done by Krugman (1983). The model includes several countries: America, Germany and OPEC. 
First, real factors, such as import and export shares and elasticity demand of oil, are considered. 
According to the findings of the paper, more oil-dependent states will experience depreciation 
after an oil shock, whereas other currencies will be subject to appreciation. This first, trade 
balance model, reveals some important determinants of exchange rates. However, it does not 
consider the financial markets that aid oil-exporting countries to recycle their revenues, so in the 
second, capital flows model, asset markets are introduced. This brings an important distinction 
between the short and the long run prospects. According to the model, an oil shock will first lead 
to the dollar appreciation. Yet, after a while when an oil-exporting country’s spending increases, 
and the export is retrieved, the dollar will depreciate to its original level. Nonetheless, one can 
argue that currency speculators knowing this information will reveal more demand for the dollar 
if they expect it to appreciate thus, influencing today’s exchange rate. These expectations are 
included in the third, perfect foresight model. For example, if OPEC recycles its oil revenues 
into dollars (it buys dollars) this will lead to appreciation of the dollar, but, the expectation of the 
dollar appreciation itself, will result in a sharp jump of the exchange rate. In the long run, after 
OPEC recycles its surplus, the exchange rate falls to its equilibrium level. In case these 
expectations of the dollar depreciation dominate from the beginning, they push the exchange rate 
down.  
The above model has been widely used to explain the individual cases of some countries. 
Other researchers have modified it to tailor to the changes in the global economy. For instance, 
Benassy-Quere et al. (2007) extend Krugman’s model by adding China in the system. They find 
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that including the Chinese economy strengthens the positive causality from oil prices to the 
dollar exchange rate in the short run. However, in the long run it reverses the relationship.  
Another fundamental research on the nexus between oil prices and exchange rates was 
done by Golub (1983). He provides a comprehensive analysis of factors that can influence an 
exchange rate.  The main research question of this work is whether the exchange rate 
fluctuations can be explained by traders’ response or by some fundamental factors. It mainly 
dwells upon portfolio allocation. The paper develops a stock-flow model, where an oil shock 
leads to wealth transfer effects. It deteriorates the portfolio equilibrium of assets that countries 
hold. Thus, the key factors are the relative dependency of a country on OPEC’s oil, OPEC’s 
import pattern and countries’ portfolio preferences. In the empirical section of the paper the main 
findings are applied to the oil shocks of the 1970s. The author comes to the conclusion that the 
response of the foreign exchange market is rather explained by the fundamental factors, 
mentioned above, than by traders’ response.  
Other works on the theoretical explanation of the relationship between oil prices and 
exchange rates include Rogoff (1991), Bloomberg and Harris (1995) and Chaudhuri and Daniel 
(1998). Although these papers analyze the transition mechanism that affects a country’s 
exchange rate, the specific case of every oil-exporting country should be examined. In general, 
oil prices are expected to have a positive impact on an oil-exporting country’s exchange rate: an 
oil shock will lead to the appreciation of the currency; fall in oil prices will put a downward 
pressure.  
Empirical research on our topic employs a wide variety of methodologies. They include 
causality tests, vector error correction (VEC), vector autoregression (VAR), autoregressive 
conditional heteroskedasticity (ARCH), generalized autoregressive conditional 
heteroscedasticity (GARCH), cointegration, correlation and copulas and other models. The latter 
few models have been applied to daily data and allow for a more detailed market analysis (Aloui 
et al., 2016; Angham et al, 2015).  
VAR and VEC techniques have been broadly used to estimate the effect of oil price 
fluctuations on exchange rates and are typically applied to monthly and quarterly data, thus, 
revealing fundamental macroeconomic ties. As our main research question focuses on both long 
and short run nexus between two real variables, our paper relates to the literature employing 
VAR and cointegration techniques.  
Being an oil invoicing currency, the U. S. dollar has become the focus of many research 
papers. However, there is no consensus on the direction of these relationships.  Jiang and Gu 
(2016) examine the bilateral exchange rate of some countries (Canada, Mexico, Norway) against 
the U. S. dollar. Their monthly data was collected over a period of 20 years from January 2000 
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to 31 December 2014. They first apply the structural VAR model to decompose oil shocks and 
then conduct a multifractal asymmetric cross-correlation analysis. They find an asymmetric 
cross-correlation relationship running from oil prices to the exchange rate. On the other hand, 
Zhang et al. (2008) examine mean, volatility and risk spillover effects using VAR, GARCH and 
Value at Risk (VaR) approaches respectively. They find that the depreciation of the U.S. 
exchange rate is one of the reasons for high oil prices, while another paper by Sari et al. (2010) 
states that there is no long run relationship between these two variables.  
One potential explanation to such diversity of views might be the fact that the U. S. dollar 
is an invoicing currency for oil. Moreover, the U. S. is both consuming and producing oil, 
meaning the causal relationship between the dollar and oil prices can be interpreted in many 
different ways. The outcome of the analysis depends on the econometric technique, time frame 
and data itself.  
However, for most of the countries, researches find causality running from oil prices to 
exchange rate. There is a flow of literature dealing with the influence of oil prices on the national 
currencies of small open economies. Selmi et al. (2012) examine the case of a small open 
economy using the examples of Morocco and Tunisia. Their GARCH analysis finds an existence 
of direct influence of oil prices on the countries’ exchange rates. Chen and Rogoff (2003) have 
similar results for Canada: after including the real oil price in their regression, they find that 
there is a significant negative impact on the Canadian dollar.  
Other papers focus on the cases of commodity exporting countries. Habib and Kalamova 
(2007) examine if there exists a so-called “oil-currency” in Saudi Arabia, Norway and Russia. 
Their findings confirm that oil prices and the ruble exchange rate have a common stochastic 
trend. However, they haven’t found any long term relationships between the national currencies 
of Saudi Arabia and Norway. Korhonen and Juurikkala (2009) deal with the OPEC countries and 
the Commonwealth Independent States using the data from the period of 1975–2005 and 1993–
2005, respectively. Their findings suggest that for the given sample of countries, higher oil 
prices lead to the appreciation of their currencies. Coudert et al. (2011) receive similar results.  
Other country-base studies include the analysis of Algeria (Koranchelian, 2005), China 
(Huang et al., 2007; Benassy-Querea, 2007), Fiji islands (Narayan et al., 2008), Nigeria 
(Olomola et al., 2006), Venezuela (Zalduendo, 2006) and the OPEC countries (Chaudhuri and 
Daniel, 1998). Most of them confirm the hypothesis that higher oil prices result in stronger 
national currencies for oil-exporting countries.  
As for Russia, most studies focus on the influence of oil prices on the country’s 
macroeconomic performance. For example, Granville and Mallick (2010) examine the Russian 
monetary policy and its influence on the real interest rate, inflation rate, exchange rate, output 
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and foreign reserves growth, controlling the effect of oil price inflation. Their data sample 
includes monthly observations for the period from 1992 to 2005. The results show that the 
monetary authorities fail to achieve the planned inflation level due to exchange rate targeting and 
exchange rate shocks. Benedictow et al. (2013) estimate a macroeconometric model of the 
Russian economy with the purpose of examining the effects of oil prices and fiscal policies. 
Their sample includes data for the period from 1995 to 2008. They find that the country is 
sensitive to large oil price fluctuations. However, there do exist significant economic growth 
capabilities in the absence of oil price growth from crowding out raw materials exports. 
Among other works, studying the nexus between the ruble and oil prices, we would like 
to highlight those that conduct an analysis similar to our own. 
Rautava (2004) first applies a VAR and VEC models and then continues the process of 
model reduction in the framework of simultaneous equations modeling and full-information 
maximum likelihood (FIML) estimation. He shows how GDP of the country and the revenues of 
the central government are affected by oil prices in the short and in the long run. The sample 
includes quarterly data from the first quarter of 1995 to the last quarter of 2002. The findings of 
the paper are that the Russian economy is highly influenced by oil prices both in the short and 
long run. Although the national economy is growing, there has been no evidence that the role of 
oil prices has diminished. 
Bouoiyour et al. (2015) study the relationship between international oil prices and the 
ruble real effective exchange rate (REER) during the period from 1993 to 2009. The authors 
state that traditional econometric techniques are not robust enough so they employ 
Autoregressive-Distributed Lag (ARDL) bounds testing, improved wavelet coherency-based 
discontinuities and frequency domain. The control variables in their model are economic growth, 
government expenditures, terms of trade and productivity differential. They find a sharp 
causality running from international oil prices to the ruble REER. Although the paper does not 
focus on the transition mechanism, it reveals the existence of short term relationship conditional 
to the control variables.  
The above and other research contributes to the study of the Russian economy and its 
dependency on oil.  Most of these studies have found causality running from oil prices to the 
ruble exchange rate. However, all of these works do not capture the recent oil price drops and the 
changes in the exchange rate policy in Russia. Our paper offers to fill this gap. It contributes to 
the existing literature by using the latest data from 1999 to 2016 including the effect of exchange 
rate regime changes.  
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